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GENERAL NOTE 


Owing to the current nature of the investigations men- 
tioned in the Technical News Bulletin, sometimes it will be 
impossible to supply printed information regarding them. 
However, in these cases, when the investigation has progres~ 
sed sufficiently far, the Bureau will be pleased to furnish 


technical data to those engaged in the particular applica- 


tion of the subject, in order to avoid the delay incident to 
publication. ; 


eh ge eh ea ein te ne 


Several important developments in the work on the dic- 
tionary or handbook of specifications have taken place since 
the last Bulletin was issued. The National Association of 
Purchasing Agents, with which the National Conference of Gov- 
ernmental Purchasing Agents is closely affiliated, has under- 
taken to distribute copies of all the preliminary classified 
indices of existing specifications to its affiliated associa- 
tions (numbering about fifty) which are appointing specifica- 
tions councillors to whom these indices are being referred 
for comment and criticism. 

The National Lumber Manufacturers Association has com- 
menced the preparation of a lumber handbook, the work on 
which will be conducted under the auspices of the Central 


Committee on Lumber Standards. This undertaking will be car- 


ried on in such a manner. as to meet the approval of both the 
producer and the consumer organizations interested in this 
subject, both of which will be given abundant opportunity to | 
cooperate. It is understood that the Central Committee on 
Lumber Standards, which has been functioning in close coop- 
eration with the Division of Simplified Practice, will coop- 
erate in a similar manner in connection with the work on the 
dictionary of specifications. Very helpful assistance is 
also being obtained from the American Marine Standards Com- 
mittee, which bears a similar relation to the Division of. 
Simplified Practice, and welcomes the opportunity to coop- 
erate in this work. 
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A meeting of the Gage Steel Committee was held in De- 
troit, Mich., on June 17. This is an informal committee or- 
ganized in January, 1922, for the purpose of studying gage 
steels and their heat treatment with a view to increasing the 
permanency of dimensions and resistance to wear of gages used 
in interchangeable manufacture. } 

The Committee is composed of steel mokers, gage makers, 
and gage users, all of whom are vitally interested in improv- 
ing the quality of gages. While a commendable spirit of co- 
operation has been shown and the progress made is gratifying, 
mich work needs to be done before the many problems involved 
can he said to have been satisfactorily solved. 

A series of steels and @ progrem of heat treatments have 
been selected which seem most likely to lead to success, and 
the Committee is now investigating the permanency in wearing 
qualities resulting from the steels and heat treatments sel- 


‘ected. Three types of laboratory wear tests have been con- 


ducted at the Bureau of Standards and while the results ob- | 
tained are not conclusive, they are reasonably consistent. _ 
The laboratory wear tests are now being supplemented by serv- 
ice tests under actual factary conditions. 


Item 9 of last month's Bulletin noted some work which 
the Bureau had been doing in connection with exposure of pol- 


ished metals to ultra-violet rays. This study has been car- 


ried somewhat further during the past month with the idea of 
using a method of this kind as a possible means for corro- 
sion testing. Briefly the phenomenon as observed is as fol- 
lows: If the ultra-violet rays are shielded from most of the 
surface of the polished specimen by means of a thin metal 
sheet and allowed to play upon a small area, a pronounced 
change results in the exposed area. | 
Specimens of Armco iron, medium carbon steel, "stain- 
less", and high nickel steels were exposed for 18 hours to 
the rays. When the specimen is cooled and the moisture of 
the breath allowed to condense on the surface, the exposed 
area becomes visible at once. The moisture condenses on 
this area ina different way from the unexposed parts. The 
drops of condensation are larger, and the surface looks as 
though a thin film of oil or similar substance had been 


spread over it so that it is not wetted so easily as the 


rest of the surface. In the case of the medium carbon steel, 
very noticeable corrosion of the exposed spot occurred after 
four condensations of moisture, while the remainder of the 

surface was hardly attacked. Chromium and nickel steels did 
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not show any corrosion, althoggh the same difference between 
exposed and unexposed areas was noticed. 

From the above it is evident that the action of the 
ultra-violet rays plays a part in the surface change of met- 
als. 


The progress which the Bureau has made in its study of 
the effect of cold working on the hardness of metals has been 
noted in past numbers of the Bulletin. Work along this line 
during the past month was largely confined to the preparation 
of rolled specimens for density determinations. The determin- 
ations thus far made show a progressive decrease in density as 
the metal is rolled thinner and thinner. No reversal corres-~ 
ponding to that found in the hardness curves has been encount- 
ered as yet. 


The special electric crucible furnace, mentioned in item 
7 of the last Bulletin, was completed during the past month. 
Four heats were made of nickel-chromium-iron alloys contain- 
ing additions of cobalt, vanadium, tungsten, or molybdenum. 
The ingots produced are now being examined chemically and 
physically, and if sound and of the desired composition, test 
specimens will be prepared for high temperature mechanical 
tests. 

Two series of tensile tests were made betreen 20 and 
1000°C. on a steel containing 0.3% carbon, 20% chromium, and 
1% copper, first water-quenched from 1830°F. or furnace- 
cooled from 1600°F. Somewhat higher proportional limits, 
elongations, and reductions of area, but lower tensile 
strength values, were obtained at all temperatures up to 
500°C. on the slowly cooled metal. These differences largely 
disappeared at higher temperatures. 


A short time ago the Interstate Commerce Commission sub- 
mitted to the Bureau of Standards a specimen of a drawbar 
which had failed in service. The drawbar had been used to 
couple a locomotive and tender, and it was suggested that as 
these drawbars are subjected to very severe service which | 
probably results in fatigue of the metal, breakage might be 
avoided by removing the drawbars from time to time and an- 
nealing them, thus relieving the stresses in the metal. How- 
ever, in this particular case the wrought iron appeared to 
be of a decidedly inferior grade, and this was probably res- 
ponsible for theffdiure of the bar under shock. It does not 
appear that annealing the drawbar would have been of any 
practical value. 


(207) 


Paty iy 
xi ARCA 


i eet 


VV} 


Mee 
UM oF 
cota 


ey i 
Rat) 
ital 


AN) 
AO NE 


7 The Compres- 
sive Strength 
of iron Ore 


8 New Stand-— 
lard Samples 


9 Calibration 
of Extenso- 
meters by Light 
Waves 


10 Field Tests 
on Electric Tel- 
-emeter 


TNE Ne. 87, p. 4. 


Item 12 in Bulletin No. 85 mentioned the work which the 
Bureau of Standards hes undertaken for the Bureau of Mines 
in connection with the strength of iron ore pillars. During 
the past month 125 compression tests have been made on spec- 
imens of iron ore from the Birmingham district. A portion of 
these tests wag’ made in the usual manner while in others the 
Specimens were subjected to vibration during the test by means 
of a specially constructed device to simulate the conditions 
in the mines. The strengths cbhtained varied from 10 000 to 
17 000 1b. per sq, in. No appreciable reduction in strength 
was registered because of the vibrations. 

in connection with this investigation, apparatus has been 
constructed for measuring the elastic properties of the cre 
and the lateral expansion of specimens due to coinpression. 


Renewal of Standard Sample No. 8-C of Bessemer 0.1% Car- 
bon Steel is now being issued with a provisional certificate. 
The analysis of the new high-carbon ferro-chromium sample, 
No. 64, was completed and the sample released with provis- 
ional certificate the first of the month. 

The machining of Renewal No. 9-B of Bessemer 0,2% Car- 
bon Steel was finished in June, and a sample sent to the co- 
operating analysts the last of that month. 

The new sample of Acid Electric Cast Steel, No. 65, is 
now on the lathes and will probably be ready for analysis 
about August first. 


An interesting method was used recently in the calibra- 
tion of some very sensitive extensumeters., The sensitiveness 
of these instruments was such 1s to require 2 previse method 
for satisfactory calibration. This was securea by attaching 
the extensometer to one end of a bar, the other end of which 
supported a plate of an interferometer. Movements of the bar 
were read as so many light waves and the corresponding extens- 
ometer values were recorded. In this way the instruments were 
calibrated in terms of light waves without intervening stand- 
ards, The extensometers were found to be of exceptional ac- 
curacy and uniformity. 


Two members of the Bureau's staff are now in the field 
assisting a committee of the American Society of Civil En- 
gineers, in cooperntion with the Iowa State Agricultural Col- 
lege and the Iowa State Highway Commission, in an extended ; 
series of tests using a l2-element recording strain gage. This 
apparatus was constructed in the laboratories and shops of the 
Bureau and the test of the apparatus and its application to 
the measurement of strains in highway bridge members is being 
carried out with the cooperation of Bureau of Standards engin- 
CCTs s 
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An investigation of the life of vacuum tungsten electric 
incandescent lamps, undertaken for the purpose of comparing 
the life of lamps when tested at efficiencies so as to give 
approximately 300, 500 and 850 hours total life, has been com+ 
pleted. It was found that the performance curves of life and 
efficiency during life are well reproduced among the three 
groups tested. Three groups of lamps equal in number were 
selected from the regular life test lamps and these three 
groups were burned under identical conditions for each brand 
included in the group. It was found that in point of life the 
500 hour test does not compare favorably in accuracy with the 
500 and 850 hour tests. This meens that the accuracy of life 
testing decreases if the initial efficiency at which the test 
is made is increased too mich. Therefore, the Bureau will not 


test lamps at efficiencies higher than required for a 400 hour 
criterion. 


A series of tests on dry cells, undertaken with the pur- 
pose of obtaining a list of acceptable dry cells for use of 
Government purchasing officers, is under way. Arrangements 
have been made whereby sample cells will be selected at the 
plants of the cooperating manufacturers by a Bureau inspector: 
The sample cells will be tested in accordance with the stand- 
ard specifications for dry cells and from the results a list 
of cells will be made out for the use of Government purchas- 
ing officers. Cells are now being selected by an inspector 
in the field and a second lot will be selected in December. 
It is expected that: in this manner a running qualification 
test on dry cells may be made with benefit both to Government 


purchasing officers and the mnufacturers of dry cells. 


The amplification of received radio signals by regenera-~ 
tion in electron tube circuits is well known. One method of 
regeneration is the feeding back of alternating current power 
by means of inductively coupled coils in the two circuits, 
from the plate circuit to the tuned circuit connected to the 
grid of the electron tube. This method has been used extens- 
ively in modern radio receiving sets and is known as the 
"tickler' method of regeneration. However, very little quan- 
titative data have been available on the amplification pro- 
duced by this method of regeneration. : 

By means of simple alternating current theory an equation 
has been derived from which the amplification produced by in- 
ductive feedback may be calculated. This equation shows that 
rezeneration can be considered as producing a reduction in the 
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resistance of the tuned circuit and so increasing the current. 
The equetion derived wes completely verified by experiment. 

These experiments are described in Bureau of Standards 
Scientific Paper No. 487 "A Quantitative Study of Regenera- 
tion by Inductive Feed Pack" by C. B. Jolliffe ond Miss J. A. 
Rodman. A copy of this paper may be obtained for 10 cents 
from the Superintendent of Documents, Government Printing Of- 
fice, Washington, D. C. 


14 Meeting of A meeting of the Research Advisory Comnittee of the Amer- 
the Research ican Electroplaters Society was held at the Bureau of Standards 


Advisory Commit-in June. The status of the various researches on nickel dep- 

tee of the Amer-osition was discussed ond suggestions were received for further 

ican Electro- work in this field. In general, great appreciation was ex- 

platers Society pressed for the research work which the Bureau of Standards 
has been carrying out along this line. Special emphasis was 
laid upon the desirability of bringing the menufacturers them- 
selves into closer contact with the results of research, and 
it was suggested that at some future conference the manufact- 
urers be invited to send their managers or superintendents, 

The Bureau is making satisfactory progress upon the var- 

ious researches, some of which have been mentioned in previ- 
ous numbers of the Bulletin. The study of nickel plating on 
zine and die castings has been renewed and some very inter- 
esting results have been obtained. 


16 Pulp and _ Technologic Paper No. 250 of the Bureau of Standards 
Paper Fiber | deals with the identification of pulp and paper fibers. It 
Composition has recently been issued and may be obtained from the Super- 
Standards intendent of Documents at 157% a copy. 


One of the most interesting features of this publica- 
tion is a set of colored plates illustrating eight paper fi- 
ber compositions as they appear under the microscope. These 
plates are intended to serve as reference standards for use 
in the identification of paper fibers and in estimating the 
fiber composition of the paper. 

The following fibers are covered by this set of plates: 
Rag (cotton and linen); sulphite (coniferous); soda (decidu- 
ous); jute, manila, and esparto. 

Special stains were used to bring out the fiber markings. 
The fibers were drawn with the aid of a camera lucida, and 
the drawings were printed with water colors, being matched 
by daylight with the actual fibers as seen under a micros- 
cope. These drawings are expected to prove of great value 
to laboratory workers in the microanalysis of paper, as the 
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color micrographs represent much more closely the fibers as 
they look under the microscope than ordinary photomicro- 

graphs, since they show not only the form of the fibers but 
the color reactions as well. Forrulae for different stains 


are given, and the apparatus used for making the micrographs 
is illustrated. 


Comparative experiments with different glues and with 
casein for paper coating have established the fact that the 
relative amounts of glue and casein reouired vary almost di- 
rectly with the grade of glue. The statement quoted almost 
universally that 5 parts of glue are required as compared 
with 4 parts of casein is certainly incorrect, as it holds 
only for the lower grade bone glues. The ratio for a high 
grade hide glue is 2 of glue to 3 of casein. This permits 
the use of much smaller amounts of glue than were formerly 
thought necessary and leads to the possibility of producing 
a more flexi!.le paper than can be obtained otherwise. 

The practical limit to which the decrease in amount of 
glue can be pushed is set by the clav-suspending property 
of the glue. In this respect » certain hide glue was found 
to be exceptional, since it permitted working with as lit- 
tle as 8% of glue based on the weight of the clay. 


A study has been made of the manufacture of mimeograph 
paper from repulped paper stock. Te stock used was made 
from wood fiber book papers digested in a rotary boiler with 
8 small amount of soda ash, washed and defibred in a beater, 
end run into paper without bleaching. Several different 
machine runs were made using varying amounts of clay fier 
and rosin size, and varying the manner of finish. 

Mimeographing tests of the papers were made, the best 
results being secured with paper conteining small amounts 
of rosin size and clay and with a rough machine finish hav- 
ing only a slight calendering. : 


Tests of a large number of commercial papers used for 
the outlook aperture of window envelopes have been completed. 
Particular attention was given to determining the transpar- 
ency and gloss, as high transp2rency and absence of glare 
are the prime requisites. Very few samples met both require- 
ments, high transparency usually being accompanied by pro- 
nounced glare. 

It is noteworthy that samples which were satisfactory 
in both respects were produced by processes especially mod- 
ified to give the desired results. The gloss of these pa- 
pers was determined by means of the Ingersoll glarimeter, 
while the Martens photometer was used to measure the trans- 
parency. 
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In connection with the development of an instrument 
for determining the degree of rosin size in paper, tests 
were made with the curl tester in comparison with other 
methods of determination, such as the electrolytic, ground 
glass, and ink flotation methods. 

Pepers containing different amounts of sizing were 
tested and curves crawn by plotting the time required f 
penetration of an aquecis solution against the actual i 
of rosin found in the paper. No two methods gave very close 
agreement, but the curves obtained were somewhat similar, 
with the exception of the ink flotation method which was en- 
tirely out of line with the results obtained by the other 
methods. 

The ground glass method of test consists in making box- 
shaped receptacles of the paper, filling these with water 
and allowing them to stand on a ground glass plate. The 
moisture penetrating the paper makes the ground glass trans- 
parent thus giving 2 definite end point. 


A new development of the Aquia Creek sandstone in Vir- 
ginia, 50 miles south of Washington, was inspected during 
the month. This stone, which was extensively used curing 
the early construction period in Washington, has not been 
worked for many years. It is 2 coarse texture gray free- 
stone with rather impressive layers and clouds of brown 
color. : : 
Since at the present time there appears to be a tend- 
ency emong architects to get away from the monotone masoury 
which has been in vogue for the past 30 years, it is proba- 
ble that the variation in color effects presented by the 
Aquia Creex stone will bring it back into favor. Many old 
buildings and monuments constructed of this stone in the vic- 
inity of Washington have been inspected, and the indications 
are that the stone used in the eariy days varied considerably 
in its weather-resisting qualities, but on the whore it has 
remained in ; very good state of preservation during a period 
of 100 years’ exposure to the weather. 


The investigation of the weathering properties of build- 
ing tt Ned consisting of xctual siGhhante he salt crystalli- 


zation tests, has been continued. Although the process of 
comprring the resistance of svone ee actual x zing is very 
slow and laborisus, it is believed that considerable informa- 
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effloresence under 2ctual conditions of exposure has begun to 
yield some interesting results. It has been shown that ex- 
cessive amounts of rain water leaching through limestone ma- 
sonry can produce disintegration in as short a time as one 
year. The tests were designed to determine whether a surface 
treatment of colorless waterproofing will prevent effloresence 
under severe conditions of leaching. Some waterproofing ma- 
terials appear to be beneficial in this respect. 


Cylinders of neat gypsum and sanded gypsum treated with 
various witerproofing materials and exposed to the weather for 
from 2 to 3 years have been tested for loss or gain in weight 
and absorption. Cylinders of neat gypsum and those treated 
with barium hydroxide exposed to the weather for 6 months have 
been tested for the same properties together with compressive 
strength. Cylinders treated with barium hydroxide show con- 
siderably less erosion than those of neat gypsum. They appear 
men harder, have gained considerably in weight, and decreased 
in absorption, but the compressive strength has fallen off. 


An investigation has been started to determine the physi- 
cal and chemical characteristics of the so-called "plastic re- 
fractories' which are used in making rammed-in linings for 
furnaces. These refractories are used principally around the 
burner parts and in other places reouiring special refract- 
ory shepes- Eleven 100 lb. samples have been obtained through 
the cooperation of the Philadelphia Navy Yard and during the 
past month the determination of dried strength, drying shrink- 
age, and the screen analyses hive been completed on all of the 
samples. The data obtained will be used as . basis for spec- 
ifications. : 

The modulus of rupture for the dry material has been 
found to vary approxizately from 30 to 110 lb. per sq. in., 
while the drving shrinkage, which is an important property 
for this type of material, does not exceed 2%. In addition, 
regular 9" and 10 x 3 x 3" shapes have been prepared and are 
being burned preparatory to testing in the burnt stage. 


Circular No. 154 entitled National Standard Petroleum 
Oil Tables has just been issued and may be obtained from the 
Superintendent of Documents at 30¢ a copy. This paper was pre- 
pared by the Bureau of Standards and approved by the American 
Petroleum Institute, the Bureau of Mines, and the Bureau of 
Standards. It contains tables based on the results of an in- 
vestigation of American petroleum oils carried out by the last- 
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named bureau and published as Technologic Paper No. 77. 

These data have been supplemented by an additional in- 
vestigation of the rate of expansion of oils at temperatures 
beyond the range originally dealt with. The arrangement of 

he tables and also the gravity and temperature range cov- 
ered have been given careful consideration both by the Bureau 
and by a special committee appointed by the American Petro- 
leum Institute to represent the petroleum industry. 

In order to overcome the confusion that has existed in 
this industry by reason of the two so-called Baume’ scales 
for light liquids, the American Petroleum Institute, the Bu- 
reau of Mines, and the Bureau of Standards in 1921 agreed to 
recommend that in the future only the scale based on the mod- 
ulus 141.5 be used in the petroleum oil industry, and that it 
be known as the A. P. Is sole. Kitt 

The formula which expresses the relation between the two 
scales and six conversion tebles are given in this circular. 


25 Laws and A compilation hrs been made by the Weights and Measures 
Regulations Division of the State laws and of the rules and regulations 

Relating to relating to milk bottles with 2 view to ascertaining the ex- 
Milk Bottles ~ tent of the supervision of and the uniformity in the require- 


ments governing milk bottles, The list includes 27 states. 
In 17 of these states the matter is governed by law, and in 
the other 10 rules and regulations made under authority of 
law are in force. Inouiries have been sent to the states not 
included in this list and additional information on the sub- 
ject will be compiled in the near future. 


26 Weight of It is 2. fact well known among those concerned with the 
@Given Volume aubject that it is possible for manufacturers of ice cream 
of Ice Cream to vary the density of their product, and since ice cream is 


usually sold by volume, the tendency is to make. the commod- 
ity light. In view of this, some interest is being taken in 
the matter by weights and measures officials with 2 view to 
protecting the public against abuse in this direction. Com- 
paratively little progress has been made, however, in pra 
curing laws to govern the mtter. 

In 1901 the State of Kanses passed a law requiring ice 
cream to weigh not less than 4 3/ 1b. per gallon, and in the 
same vear Wisconsin enacted a law prescribing that the volume 
of this commodity after being melted should be not less than ~ 
one-half the volume as manufactured and sold. Authority is 
given in the new Agricultural Code of Alabama, passed in 1923, 
to the State Bonrd of. Agriculture, to prescribe the weight per 
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unit volume of ice cream and the law declares the commodity 
to be adulterated when it is of less weight than that so 
si We oo Ie 

The U. S. Department of Agriculture issued in March of 
this year 2 proposed standard weight of 4 3/4 1b. per gallon 
to be discussed and criticized before the final adoption of 
a standard weight. 


PUBLICATIONS OF THE BUREAU OF STANDARDS RELEASED DURING JUNE 


Scientific Papers 
Some new thermoelectricnl and actinoelectricil properties of 


molybdenite, W. W. Coblentz 162 
A quantitative study of regeneration by inductive feed back. 
C. B. Jolliffe and Miss J. A. Rodman 10¢ 


Technologic Papers 
Pulp and paper fiber composition standards. Muriel L. Merritt 152 


Circulars 
United States Government master specification for coal-tar 
pitch for roofing. 5¢ 
United States Government master specification for asphalt 
for waterproofing and damp proofing. 5¢ 
Simplified Practice Recommendations 
Range boilers and expansion tanks. 52 


These publications can be obtained at the Superintendent of Doou- 
Government Printing Office, Washington, D. C., t the prices given 


Respectfully, 


George K. Burgess, Director. 
| HGB 
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